Research Abstract
Background
The genus Allium is widely distributed in Inner Mongolia. Wild Allium plants are an important part of grassland and forest vegetation, especially on sandy soils and gravel. The genus has strong adaptability and is often distributed in patches ( Fig. 1 shows A. senecens L.). Therefore the protection of Inner Mongolia's Allium plants is of great importance for expanding vegetation cover and maintaining grassland and forest environment. Inner Mongolia Allium species have high utility values. The Mongolian people have accumulated rich traditional knowledge of the utilization of Allium resources during the course of their nomadic lifestyle, including uses for food, forage, medicine and culture (Pei 1988) . However, unreasonable exploitation and utilization of Allium plants over the years has led to serious damage to their population. Hence, it is important to document the local people's traditional uses of Allium species and their traditional management practices to better understand the mechanism of interactions between ethnic groups occupying and using the grasslands, and grassland plants. It is also of great significance for the sustainable utilization and protection of plant resources (Bao 2000; Bao 2007; Has Bagen & Pei 1999) .
All species of the genus Allium L. are perennial herbs. The first edition of Flora of Inner Mongolia (Flora of Inner Mongolia Committee 1985), included only 27 species and 3 varieties. In 1997, Zhao studied the ecological and geographical distribution of Allium in Inner Mongolia and found that environments of high humidity and temperature were not conducive to the proliferation of Allium species, whereas, moderate humidity and temperature promoted increase in population of Allium species. Thus, it can be concluded that Inner Mongolia with moderate humidity and temperature would have more Allium species than other places in China (Zhao 1994) . The Flora of China reports 34 species including both wild species and cultivars. Most species are also distributed outside Inner Mongolia, as the genus has a very wide distribution. Only A. flavovirens Regel is endemic to Alex league, Inner Mongolia.
In 1999, Has & Pei investigated scientific connotations of the traditional names, and uses in forage, food, medicinal and culture of Allium species in Inner Mongolia and discussed their protection and rational utilization in grasslands. In 2000, Bao analyzed the geographical distribution of this genus in Inner Mongolia; the results showed that the genus Allium was mainly distributed in the central, eastern and peripheral mountainous areas of Inner Mongolia plateau. Yang et al. (2006) 
Materials and Methods

Overview of the study area
The Inner Mongolia Autonomous Region is located in the eastern part of the Asian continent between 37°30′-53°20′N and 97°10′-126°02′E. It is an arc of narrow areas, from the northeast oblique to the southwest, with a total length of about 3000 km, 1.18 million km2. Inner Mongolia has characteristics of temperate continental climate. The Great Xingan and its eastern and western foothills have a moist, semihumid climate, while the rest of the temperate plateau is semi-arid and arid. The humid areas are covered with a forest landscape, the semi-arid areas with grasslands, and the arid areas by deserts (Zhao 2009 ). There are 2781 plant species known from in Inner Mongolia, of which the genus Allium has a wide distribution with abundant species. The genus is widely distributed in mountainous areas, forest margins, undergrowth thickets and various grasslands. Only few species are dominant in their vegetation types. Thirty-eight species of Allium in Inner Mongolia have been recorded on the basis of a literature review (Table 1 ) (Has Bagen & Pei 1999; Has Bagen 2010) .
Ethnobotanical Methods
This research mainly used literature research and key participant interviews for data collection. Semistructured interviews were carried out with local people in order to document the Allium species, including their edible and medicinal value. A total of 47 participants, including 20 men and 27 women, most of whom were either middle-aged or young were interviewed. All interviews were conducted after obtaining oral prior informed consent of the individual participants. Surveys documented the local name, frequency of use, and other values held by informants. 
Results and Discussion
Ethnobotanical Inventory of Allium in Inner Mongolia
The literature research and interviews yielded 38 species of Allium in Inner Mongolia. Table 1 lists the Chinese names, scientific names, Mongolian names, and utilization sites of Allium plants involved in this study (Ma 1997 
Use of forage
The genus is also a forage plant used for grazing by nomadic ethnic groups since ancient times. In Inner Mongolia, the genus serves as an excellent fodder plant. The genus has high crude protein and coarse fat which makes it a high quality forage feed. In the study of forage resources, most species of the genus Allium are considered as fat forage. In Mongolian folk classification of grassland, the growth of Allium species is very important to judge the quality of grassland. In autumn, herders choose to move their herds to grazing grounds with Allium species to fatten the sheep, which is one of the traditional methods of Mongolian use of grassland. Herdsmen believe that sheep fed with Allium gain weight quickly, and the meat is delicious with desirable flavor. This traditional knowledge has an important role in promoting the development of Mongolian animal husbandry; their knowledge and experience of grazing value of Allium species are consistent with the grassland evaluation of modern science. Nowadays several species are commonly consumed. Our investigations found that the Mongolians in modern pastoral areas continue to use Allium as wild vegetables, side food or condiments. As a vegetable, it is mainly consumed as bulbs and young leaves. There are many ways to eat Allium, including fried, in soup, as stuffing or raw food. When frying and making soup, it is usually cooked with high-protein foods such as beef, lamb, and eggs. For stuffing, it is usually mixed with onions or scallions, along with beef and mutton. The mixture is also used for making buns, dumplings, pies and other foods. Among them, one distinctive national character is to use potatoes stuffed with Allium and beef jerky or fresh meat, with added Ximidan (cream), or add fresh milk tofu. Herdsmen call the final product "white buns". To eat them fresh, Allium plants are boiled in water and then mixed with various seasonings to form a cold dish, directly dipped in sauce, or simply eaten with some salt. Non-staple foods or condiments are the most common method to consume edible Allium wild plants in Inner Mongolia. They are eaten as a seasoning; the bulbs sun-dried and chopped; young leaves, inflorescences, are chopped and kneaded it into a small cake to be dried and stored to be finally used for seasoning stew, barbecue or noodle.
Allium can also be eaten with milk tofu. When it is eaten as a non-staple food, the bulbs, young leaves, and inflorescences are marinated in pickles (in Mongolian language called 'soris', and 'humeli in huwar'.) The method of pickling is to put A. ramosum L. in the rumen of the sheep and bury them in the ground. This is exhumed before the soil freezes in the late autumn and early winter. According to the herdsmen, the color of the wild Allium stored in this way is bright and green, still maintaining a strong smell of onion and garlic. The inflorescences of A. ramosum L. are also used to modulate the flavor of soris. The main method of making soris is to chop the collected Allium plants and add some salt. The herdsmen will also add the right amount of yogurt or "Shariwusu" according to their preferences.
"Shariwusu" is the remaining yoghurt juice after brewing milk wine. It is eaten after one week of pickling. The herdsmen believe that the pickles are both fragrant and delicious and have the sweet and sour taste of yoghurt. They are the best dishes for guests and do not easily deteriorate and can thus be stored extensive times. 'Humeli in huwar' is a cake made by adding yogurt to the inflorescence of dried minced Allium and glutinous rice or alkaline glutinous rice, which can be used as a stuffing. A widely used species is Zama (A. tenuissimum L.), whose inflorescence and seeds are used as condiments. It is also an excellent forage plant. Zama is widely distributed, but most popular in Central Inner Mongolia, in the Loess Plateau area. This species has very fine and narrow leaves and is extremely drought-tolerant. 
Medicinal use
The use of wild Allium species by Mongolian folk in Inner Mongolia has a long tradition. Literature lists eight species of Allium used as medicine in Inner Mongolia (Zhu 1989 (Chen & Jia 2002) .
Cultural use
The genus Allium often appears in Mongolian poetry, that laud the richness of grasslands. A. polyrhizum Turcz., A. mongolicum Regel, and A. senescens L. are mentioned particularly often. Allium is a symbol for lush pasture. In Mongolian folk songs, the names of four kinds of Allium species (A. polyrhizum Turcz., A. ramosum L., A. mongolicum Regel and A. senescens L.) occur commonly. In the "Keerqin Folk song" A. polyrhizum Turcz., A. ramosum L., and A. mongolicum Regel are named; in the "Ordos Folk song," A. ramosum L. is named, in the "Mongoue Folk song," A. ramosum L. and A. mongolicum Regel, and in the "Alashan Folk song" A. mongolicum Regel are cited frequently. This phenomenon illustrates the correlation between regional plant culture and the local flora. Mongolian people have many taboos related to the genus Allium. In Inner Mongolia, there is a taboo about burning Allium and garlic plant bulbs, to eat food containing milk together with wild Allium or garlic, or eating Allium during pregnancy, because it is bad for children's eyes. Likewise, eating stinky garlic during pregnancy will result in body odour in the newborn (armpit odor). There is also a taboo to directly pass garlic with the hand to others close to the ground or table, because this might lead to vengeance. Women cannot eat garlic until 30 days after partum, to avoid skin diseases. A folk taboo refers to not eating Allium within 18 days after a vaccine shot. According to folklore, Allium is a plant planted by God, so one may only harvest enough to eat, which is a traditional conservation method. A. macrostemon Bunge with its white bulbs is called "Tengerin Betehi" (meaning the tumor of God), and people believe that before spring thunder they cannot eat A. macrostemon Bunge bulbs. Violation of this taboo will lead to the bulbs turning toxic.
Recommendations on the protection and management of Allium resources and associated traditional knowledge
At present, the population of Allium plants in Inner Mongolia are reported to be facing a sharp decline. This is directly related to grassland degradation, and the factors of grassland degradation include natural factors and human factors (Li et al. 2004 ). The natural climate of the Inner Mongolia region is characterized by annual droughts and strong winds, which can lead to a decline of grassland vegetation, its productivity and ecological functions. The human factors that aggravate the degradation of grassland mainly include excessive grazing, deforestation, and land reclamation. The traditional knowledge associated with the use of Mongolian Allium plants is getting lost along with the population. The development market economy has impacted the value of traditional knowledge, and the influence of foreign culture has led Mongolian people to gradually forget their traditional knowledge.
We propose the following suggestions to conserve and manage Allium resources and related traditional knowledge:
(1) Protection of wild Allium plants. Allium growing conditions in Inner Mongolia are poor, the resources are scattered, and the yield is low. Seeds should be harvested and planted in the spring, to gradually expand the area of wild resources. In addition, cultivation techniques need to be promoted in vegetable growing areas, and the economic benefits of Allium need to be promoted.
(2) The traditional knowledge related to the use and ecology of Allium plants needs to be documented, preserved, and promoted. It is necessary to establish a joint resource management approach between the government and local communities to prevent the loss of biological resources and associated traditional knowledge (Tian 2005) . Through research and demonstration, the best combination of traditional knowledge and modern science is achieved.
(3) To strengthen the Mongolian people's awareness of the importance of their own culture. The conservation of Allium resources is closely related to cultural diversity, and the protection of traditional knowledge associated with Allium plants can directly promote the protection of Allium resources. On the contrary, the loss of traditional culture will also lead to the loss of plant resources (Xue 2014) . Therefore, in the Mongolian region, it is necessary to promote awareness about traditional culture. This can be achieved by improving the self-confidence and pride of the Mongolian people.
